are perceived as more familiar by old participants than by young participants, whereas young faces are perceived as more familiar by young participants than by old participants. Consequently, old participants, compared with young participants, are at a disadvantage when processing or recognizing young faces, whereas the opposite is true for young participants with regard to old faces. This ownage bias clearly challenges the findings and interpretation of current age-comparative behavioral and neuroimaging studies that have used facial stimuli but not systematically varied the age of the presented facial stimuli.
A major step to overcome the lack of appropriate agedifferential facial stimuli has been undertaken by Minear and Park (2004) , who have recently created a new large set of faces representing a wide range of different age groups: the CAL/PAL Face Database. This set of faces includes over 1,000 color (and black-and-white) photographs of young, middle-aged, and old adults, ranging in age from 19 to 93 years. The database comprises neutral facial expressions for each individual face. For some of the faces, there are also happy expressions, as well as images of profiles. Just recently, the authors have added sad, angry, annoyed, grumpy or disgusted, and surprised facial expressions for some of the faces (see Minear & Park, 2004 , for further information). The faces can be obtained for research purposes from agingmind.utdallas.edu/facedb/.
This new material allows researchers to systematically vary the age of the faces used as experimental stimuli when comparing different age groups. At the same time, the existence of this new material makes it possible, and necessary, to collect information about facial features (such as attractiveness or distinctiveness) that may be of relevance when using these faces (and especially faces of different ages) as teristics, needs, goals, and abilities (cf. Gibson, 1979; McArthur & Baron, 1983) . That is, although certain facial attributes may communicate information about a particular individual's traits or behavior, the meaning of this information will vary as a function of the perceiver's own traits or behavior. It can therefore be assumed that faces of different ages are perceived differently in terms of their "surface features," but also with respect to more underlying person-and behavior-related dimensions, and differently so by young and old perceivers.
One purpose of the present study is to provide facespecific ratings for a selection of young and old faces from the CAL/PAL Face Database. A second purpose is to examine whether, and in what regard, young and old faces are perceived differently, and whether young and old participants differ in their ratings of young and old faces. To obtain this information, equal numbers of young and old participants were asked to judge each of 160 young and old faces in terms of attractiveness, likeability, distinctiveness, goal orientation, energy, mood, and age.
These seven rating dimensions were selected for the following reasons: They all seem to be relevant for processing, recognizing, and remembering young and old faces and therefore need to be taken into consideration when selecting appropriate facial stimuli for age-comparative research. Attractiveness and distinctiveness ratings are typically assessed in the context of facial databases (e.g., Psychological Image Collection at Stirling, n.d.). These two dimensions, as well as the dimension of age, might be strongly influenced by facial features at the surface, as outlined above. Ratings with regard to the age of the face were primarily collected to validate the categorization of a face as being either young or old, as undertaken in the context of the CAL/PAL database as well as in the present study. In contrast to the dimensions attractiveness, distinctiveness, and age, the dimensions likeability, goal orientation, and energy refer more strongly to attributes of the person behind the face-his or her personality characteristics, behaviors, emotions, motives, and goals. It can be assumed that ratings of these dimensions require more elaborated reflection about the person and are more strongly influenced by stereotypes and general expectations. They may involve attribution processes and are possibly less spontaneous than ratings of the attractiveness, distinctiveness, or age of a face. The dimension mood, finally, constitutes an aspect that is somewhat in between facial surface attributes and attributes that refer to the person behind the face. This dimension was also assessed in order to validate the categorization of the selected faces as displaying neutral facial expressions, as undertaken by the authors of the CAL/PAL database as well as in the context of the present study.
MEthod Participants
Twenty-four young (20-29 years, M 5 23.9, SD 5 2.6) and 24 old (71-85 years, M 5 76.6, SD 5 3.8) 1 participants took part in this study. The sample was stratified by gender and education. All participants were drawn from the participant pool of the Max Planck Institute for Human Development, Berlin. As usual, young participants (M 5 59.5, SD 5 11.4) performed better than old participants research stimuli. In addition, this new material allows the examination of differences in ratings of facial attributes of young and old faces and the investigation of age-group differences in these ratings. This information will not only give researchers the possibility to experimentally control for differences in certain facial features when using faces of different ages, but will help to avoid confounds of such attributes with other variables of interest, or will make possible the use of such additional information about the faces as independent variables in order to explicitly examine their effects. In sum, this information will facilitate and help to systematize the selection of facial stimuli appropriate for use in future (age-comparative) studies.
Human faces of different ages differ in several aspects. There are not only differences between faces of young children and grown-ups (Berry & McArthur, 1986) , but also differences between faces of young and old adults (Bruce & Young, 1998) . Crudely, two types of age-related changes in features that refer to the "surface" of a face can be distinguished (Bruce & Young, 1998; Burt & Perrett, 1995) : changes in the shape, which mainly occur through growth or weight gain or loss, and changes in the characteristics of the surface texture and coloration of skin and hair. More specifically, young and old faces differ in the shape of the skull and forehead (often due to receding hair with advancing age), the shape and broadness of the jaw and chin, the length of the nose and ears, the distribution of adipose tissue, the size of the eyes, and the shape of the lips. They also differ in terms of the elasticity, texture, and quality of the skin, such as with respect to skin blemishes, skin pigmentation, presence of capillary varicosities, size of pores, and, of course-being one of the most powerful conveyers of age information-prevalence of facial wrinkles. Finally, young and old faces typically differ in the color, quantity, and dispersal of hair (e.g., eyebrows, beards, head hair). It has been shown that human vision is very sensitive to these different kinds of features and age-associated changes in these features when determining the age of a face, even when the differences and changes are rather subtle and difficult to describe (Bruce & Young, 1998) .
Such "surface features" of a face may strongly influence how attractive, distinctive, or old a face is seen to be. In addition to these "surface features," however, a face can also convey information about the "person behind the face," such as underlying personality characteristics or behaviors and motive structures (Berry & McArthur, 1986; Berscheid & Walster, 1974) , and it seems plausible that this information differs also as a function of the age of a face, partly due to stereotypes and generalized expectations. This information from the face possibly influences how likeable or energetic we perceive a person to be, or what types of goals we would ascribe to him or her. In this sense, facial characteristics, in interplay with stereotypes and expectations, influence to some degree the impression we have of a person and his or her psychological qualities and how we judge his or her character and habits.
The perception of facial features ("surface features," as well as information a face conveys about underlying characteristics) is, however, not only influenced by the perceived face itself, but also by the perceiver's charac-ebneR after participants had responded to all of the dimensions for 1 face, did the next face appear on the screen.
The size of all of the pictures was approximately 17.5 3 23.5 cm when displayed on a 19-in. monitor (screen size 1,280 3 1,024 pixels) in the center of the screen. The background of the screen was white. The rating dimensions and the respective response options (both written in 36-point black Arial font) were presented below the image of the face. The corresponding numbers of the response options were placed in little light-gray-colored boxes. The stimulus presentation was controlled using Psy-Point software (Steinkraus & Ebner, 2006 ) on 1.8-GHz Apple Power Mac G5 computers. The presentation order of faces followed a randomized age-and gendermatched yoked design (i.e., 1 young man, 1 young woman, 1 old man, and 1 old woman saw an identical randomized sequence of faces, respectively) resulting in 12 presentation orders. These 12 randomized presentation orders were controlled for the mean position of each picture in the presentation sequence to avoid order effects of the pictures (i.e., each picture appeared approximately equally often at the beginning, in the middle, and at the end of the sequence across the 12 randomized presentation orders).
The session typically took 150 min, including two 5-min breaks after about every 45 min, to allow participants to maintain concentration throughout the session. At the end of the session, all participants were debriefed and reimbursed €25.
REsults
This section first presents information pertaining to the ratings for each of the pictures separately. Then, the findings about differences between ratings of young and old faces, as well as differences between young and old participants in these ratings, are reported.
Ratings of Young and old Faces
Online Appendixes A-G present the ratings for each of the 160 faces separately. Appendix A refers to the rating dimension attractiveness, Appendix B to the dimension likeability, Appendix C to the dimension distinctiveness, Appendix D to the dimension goal orientation, Appendix E to the dimension energy, Appendix F to the dimension mood, and Appendix G to the dimension age. To allow for easy reference, entries are listed according to the identifying labels originally assigned to the faces by Minear and Park (2004) , as well as to identifying labels used in the present study. First, information referring to the total sample is presented, followed by information pertaining to the young and old subsamples, respectively. Specifically, Appendixes A, B, C, and E present information about the means and standard deviations of the ratings, whereas Appendixes D, F, and G report information about the percentages of the ratings, separately for goal orientation toward growth and loss prevention, for sad, neutral, and happy mood, or for each of the eight age categories, respectively. All face-specific data are archived at www.psychonomic.org/archive.
differences in Ratings of Young and old Faces
Having presented the picture-rating information for each of the young and old faces, results pertaining to the differences in the ratings of young and old faces, as well as differences between young and old participants in these ratings, are reported next. Table 2 summarizes the descriptive information of the ratings of young and old faces in the total sample as well [M 5 40.5, SD 5 10.4; F(1, 46) (Wechsler, 1981) . None of the participants had unusual scores on this test, indicating that all young and old participants were well functioning with regard to visualmotor processing speed.
source and selection of Facial stimuli
Young and old faces used in the present study were selected from the CAL/PAL Face Database. Selection criteria were that (1) the faces matched the respective age groups (i.e., belonged to persons that were either 18 to 32 years old or 64 years and older), (2) were Caucasian, in order to be representative for the sample that rated the faces, and (3) showed a neutral facial expression. The selected 160 pictures (80 young and 80 old faces, evenly distributed across gender) were then modified by removing excessive jewelry and by reducing eye-catching hairstyles or makeup and by standardizing light effects, visible background color (colored midgray), and color (colored black) and shape (e.g., covering the shoulders) of clothes. Picture editing was done in Adobe Photoshop CS on an Apple Macintosh computer. The gray levels of the final pictures were around 640 3 480 pixels and 72 ppi.
Procedure and Face Rating task
The study consisted of one testing session. Young and old participants were tested in separate sessions. No more than 5 participants were tested simultaneously. All participants were seated in front of computers separated by partition walls. At the beginning of the session, participants received information about the testing procedure and then signed a consent form. For sample descriptive purposes, participants then responded to a short sociodemographic questionnaire and worked on the Digit-Symbol Substitution test as a paper-andpencil cognitive-behavioral measure of perceptual-motor speed.
Participants were then asked to rate various faces along several dimensions. Specifically, after a short introduction by the experimenter and additional written instructions, as well as a practice trial provided for by the computer, the 160 faces, 1 at a time, appeared on the screen, and participants rated each face in terms of attractiveness, likeability, distinctiveness, goal orientation, energy, mood, and age. Table 1 presents the specific wordings of the questions and the response options. Participants were instructed to look at the faces carefully and then to give a spontaneous personal response. Only as in the young and old subsamples. Table 3 presents the correlations between the seven rating dimensions. Ratings of attractiveness, likeability, distinctiveness, and energy were positively correlated: The more attractive a face was rated, the more likeable, distinctive, and energetic it was indicated to be. There were no differences between young and old participants in any of the significant correlations between the rating dimensions, and none of the correlations differed for young and old faces. Are young and old faces rated differently in terms of attractiveness, likeability, distinctiveness, goal orientation, energy, mood, and age? And do young and old participants differ in these judgments? To investigate these questions, multilevel random coefficient modeling (MRCM; Hox, 2002; Nezlek, 2001; Raudenbush & Bryk, 2001 ) was used. MRCM accounts for the hierarchical structure of the data (i.e., ratings of faces nested within participants). Separate models were computed for each of the seven rating dimensions. The responses to the specific rating dimension constituted the dependent variable. At the between-person level, age of participant was used as the predictor variable, to examine whether participants' ratings of the faces varied as a function of the age group of the rater. At the withinperson level (i.e., the level of individual faces), age of face was used as the predictor variable, to examine whether participants' ratings of the faces for each of the seven dimensions separately varied as a function of the age group of the faces themselves. In addition, the cross-level interaction between age of participant and age of face was entered into the model, to examine age-related differences in the withinperson association between the age group of the face and the ratings for the respective rating dimension.
The analyses were conducted using hierarchical linear and nonlinear modeling (HLM 6; Raudenbush, Bryk, & Congdon, 2000) . The MRCM results for the ratings as a function of the age of the participant and the age of the face are summarized in Table 4 . The top of Table 4 presents the fixed part of the models (i.e., average effects for age of participant, average effects for age of face, and cross-level interaction effects for age of participant 3 age of face). The random effects (i.e., variance components) are presented at the bottom of Table 4 . Different types of models (i.e., linear and logistic regression) and different methods of estimation to fit the expected models to the data (i.e., restricted maximum likelihood and restricted penalized quasilikelihood) were carried out to account for differences in the response options of the dependent variable.
As indicated by the fixed effects results, old participants rated the faces as significantly more attractive than did young participants (γ 5 0.46, p , .05). The size of the effect can be interpreted by considering the response options reported in Table 1 and the descriptive information reported in Table 2 . Comparing the size of the regression coefficient of 0.46 with the standard deviation of the mean rating for attractiveness across all faces and all participants (SD 5 0.57, reported in Table 2) shows that the difference between the two age groups was about three quarters of one standard deviation. In addition, both age groups rated old faces as about one standard deviation less attractive than young faces (γ 5 20.59, p , .05). This tendency was ebneR to assign old faces to growth. The cross-level interaction effect between age of participant and age of face was not significant (odds ratio 5 1.07, n.s.). With regard to the dimension energy, old, compared with young, participants rated the faces as more than half a standard deviation more energetic (γ 5 0.25, p , .05). In addition, old faces were seen as more than half a standard deviation less energetic than young faces by both age groups (γ 5 20.25, p , .05). The cross-level interaction effect between age of participant and age of face was not significant (γ 5 0.02, n.s.).
In the case of mood ratings, a multilevel multinomial regression specifying two contrasts (sad vs. neutral mood; happy vs. neutral mood) was conducted, because there were three response options for the outcome variable (0 5 sad, 1 5 happy, 2 5 neutral). Young and old participants did not differ in their ratings across all faces, neither for the contrast between sad versus neutral mood (odds ratio 5 1.14, n.s.) nor for the contrast between happy versus neutral mood (odds ratio 5 1.07, n.s.). When contrasting sad versus neutral mood, the relative chance to assign a sad instead of a neutral mood to old faces was more than two times the chance to assign a sad instead of a neutral mood to young faces (odds ratio 5 2.39, p , .05). This tendency was the same for young and old participants (odds ratio 5 0.70, n.s.). In addition, the relative chance to assign a happy instead of a neutral mood to old faces was almost one and a half times the chance to assign a happy instead of a neutral mood to young faces (odds ratio 5 1.45, p , .05). The latless pronounced in old compared with young participants (cross-level interaction effect between age of participant and age of face, γ 5 0.30, p , .05).
The age groups did not differ in their ratings of likeability of the faces (γ 5 0.15, n.s.). Young and old faces were, however, judged differently across all participants (γ 5 20.14, p , .05): Old faces were judged as about a quarter of a standard deviation less likeable than young faces, equally so by young and old participants (γ 5 20.01, p , .05).
With respect to distinctiveness ratings, neither of the age groups differed in their overall rating of faces (γ 5 0.29, n.s.), nor were young and old faces rated differently across all participants (γ 5 0.08, n.s.). The cross-level interaction effect between age of participant and age of face did, however, reach significance (γ 5 20.23, p , .05): Old, but not young, participants rated old faces as less distinctive than young faces. This difference amounted to about half a standard deviation.
Because the response option for the dimension goal orientation of the person on the picture was dichotomous (0 5 growth, 1 5 loss prevention), a multilevel logistic regression was performed, and odds ratios are reported (see Hox, 2002) . Across all faces, young and old participants did not differ in their categorizations (odds ratio 5 0.89, n.s.). The relative chance to assign old faces to loss-prevention orientation was, however, almost seven times the chance to assign young faces to loss prevention (odds ratio 5 6.88, p , .05). Respectively, the relative chance to assign young faces to growth orientation was also almost seven times the chance .02 Note-Bivariate Pearson correlations were calculated using z scores. Higher scores indicate more attractiveness, more likeability, more distinctiveness, more loss-prevention orientation, more energy, happier mood, and higher age, respectively. * p , .01 (two-tailed). Table 1 . Age of participant was coded as young participant 5 0 and old participant 5 1. Age of face was coded as young face 5 0 and old face 5 1. Unstandardized regression coefficients are reported for the fixed effects. Estimated variance components are reported for the random effects. Goal orientation: logistic regression, odds ratios reported. Mood: multinomial logistic regression, odds ratios reported. * p , .05. stereotype (Hummert, Garstka, O'Brien, Greenwald, & Mellot, 2002; Kite & Johnson, 1988) . This research shows that old age is generally perceived as more negative than young age, by young as well as old individuals. Only with respect to attractiveness ratings do the present data suggest a self-serving bias of old participants toward their own age group, in that old participants rated old faces as less unattractive than did young participants. This finding is supported by a study by Adams and Huston (1975) , who found that old participants stereotyped middle-aged stimulus photographs in more favorable ways than did young participants (the study presented no faces of old individuals).
The present study's finding that young and old faces were rated differentially on several dimensions and that young and old participants differed in some of their ratings of young and old faces has important implications for the selection of facial stimuli for use in age-comparative studies of face processing, face perception, or memory for faces in the future. Experiments on face recognition have, for example, shown that faces that are more deviant or distinctive in appearance are recognized more quickly and accurately than are those that are more typical (Bruce & Young, 1998) . The present study found that young and old faces are perceived differently in terms of their distinctiveness, and that young and old participants differed in these ratings of distinctiveness. As a consequence, results of age-related differences in face recognition might confound the age of a face with the distinctiveness of a face. Selecting a set of young and old faces that match with regard to their distinctiveness, on the basis of the information provided for in the present study, will allow researchers to control differences in the degree of distinctiveness of young and old faces and to disentangle the age of a face from the distinctiveness of a face.
In conclusion, evidence on the own-age bias (Anastasi & Rhodes, 2006; Bäckman, 1991; Bartlett & Fulton, 1991; Lamont et al., 2005; Mason, 1986; Perfect & Harris, 2003; Wright & Stroud, 2002) clearly advises that the age of the faces used as experimental stimuli needs to be taken into consideration when investigating participants of different ages. Otherwise, old participants, compared with young participants, will be at a disadvantage when processing, recognizing, or remembering young faces, and young participants will be disadvantaged when presented with old faces. The face-specific information of young and old faces reported in this article, and the findings of differential judgments for young and old faces and of age-group differences in several of these ratings, provide a valuable resource and will assist researchers in selecting those faces that are most appropriate for their specific research endeavors. The present study's findings can serve as the basis for the selection of standardized, age-matched sets of facial stimuli. The information reported in this study can be used to avoid confounds of age-related facial attributes with, or to explicitly examine effects of such attributes on, other variables of interest. In sum, it will allow researchers to qualify their results, facilitate a more systematic study of developmental research questions using faces as experimental stimuli, and considerably contribute to our understanding of whether and why certain (young ter effect was less pronounced in old compared with young participants (odds ratio 5 0.71, p , .05).
Finally, in terms of the rated age of the face, young and old participants did not differ across all faces (γ 5 0.13, n.s.). As one would expect, old faces were judged older than young faces (γ 5 3.88, p , .05), equally so by young and old participants (γ 5 0.08, n.s.).
dIsCussIoN
In the present study, equal numbers of young and old participants were asked to rate a selection of 160 faces of young and old individuals from the CAL/PAL Face Database (Minear & Park, 2004 ) with regard to the dimensions attractiveness, likeability, distinctiveness, goal orientation, energy, mood, and age. The central purpose of the study was to provide face-specific ratings for this selection of young and old faces. Therefore, for each face and each rating dimension, ratings across the total sample, as well as separately across young and old participants, are reported (see the online appendixes). The second purpose of the present study was to investigate whether, and in what regard, young and old faces were perceived differently, and to examine age-group differences in ratings of young and old faces. Analyses pertaining to this second purpose showed that ratings of young and old faces differed in several regards: On average, old faces were judged as less attractive (especially by young participants), less likeable, less distinctive (at least by old participants), less oriented toward growth and more oriented toward loss prevention, less energetic, more likely to be in a happy or sad compared with a neutral mood (however, less so by old participants), and as older. Interestingly, in addition to the differential judgments as a function of the age of the face, old participants evaluated the faces overall as more positive. Specifically, old participants rated the faces as more attractive and more energetic than did young participants.
The finding that old faces were rated as less attractive than young faces confirms the results of an earlier study that found that young and old raters perceive young faces as more attractive than old faces (Wernick & Manaster, 1984) . Age-associated changes in shape and texture and coloration of skin and hair, which come with age (Berry & McArthur, 1986; Bruce & Young, 1998; Burt & Perrett, 1995) , may strongly influence these lower attractiveness ratings of old compared with young faces. Increased facial wrinkling with advancing age might furthermore lead to the greater chance of assigning happy and sad, relative to neutral mood, to old than to young faces. One could have expected that increased prevalence of facial wrinkles might render a face more distinctive. This assumption was, however, not supported in the present study. Rather, old faces were rated as less distinctive than young faces, at least by old participants. This is in accord with the finding that old participants perceive old faces as more familiar, and in this sense also less distinctive, than do young participants (Bartlett & Fulton, 1991) .
Overall, the finding of more negative evaluations of old compared with young faces by young and old participants is very much in line with evidence of a negative aging and old) faces are perceived, processed, and remembered better than others.
obtaining the Faces
The original CAL/PAL faces, as well as the modified faces used in this study, can be freely accessed by visiting agingmind.utdallas.edu/facedb/.
